The Huntington's disease (HD) mutation causes polyglutamine expansion in huntingtin (Htt) and neurodegeneration. Htt interacts with a complex containing Rab11GDP and is involved in activation of Rab11, which functions in endosomal recycling and neurite growth and long-term potentiation. Like other Rab proteins, Rab11GDP undergoes nucleotide exchange to Rab11GTP for its activation. Here we show that striatal membranes of HD 140Q/140Q knock-in mice are impaired in supporting conversion of Rab11GDP to Rab11GTP. Dominant negative Rab11 expressed in the striatum and cortex of normal mice caused neuropathology and motor dysfunction, suggesting that a deficiency in Rab11 activity is pathogenic in vivo. Primary cortical neurons from HD 140Q/140Q mice were delayed in recycling transferrin receptors back to the plasma membrane. Partial rescue from glutamate-induced cell death occurred in HD neurons expressing dominant active Rab11. We propose a novel mechanism of HD pathogenesis arising from diminished Rab11 activity at recycling endosomes.
Introduction
Huntington's disease is an autosomal inherited neurodegenerative disorder caused by an expansion of the polyglutamine (polyQ) tract near the NH 2 -terminus in huntingtin (Htt). Mutant Htt disrupts cellular processes involved with gene transcription (Nucifora et al., 2001; Dunah et al., 2002; Zhai et al., 2005; Cui et al., 2006) , energy metabolism (Lin and Beal, 2006) , protein clearance (Bence et al., 2001; Zemskov and Nukina, 2003; Bennett et al., 2005; Diaz-Hernandez et al., 2006) and vesicle transport along cytoskeletons (DiFiglia et al., 1995; Gunawardena et al., 2003; Szebenyi et al., 2003; Gauthier et al., 2004; Lee et al., 2004; Trushina et al., 2004) . Htt is found on membranes, in coated pits, vesicles and subcellular organelles (DiFiglia et al., 1995; Velier et al., 1998; Rockabrand et al., 2007; Orr et al., 2008) , supporting the idea that Htt functions on membranes. Moreover, Htt interacts with proteins involved in vesicular trafficking (Harjes and Wanker, 2003) .
Rabs are small GTPases that regulate processes in vesicular trafficking from vesicle formation to vesicle fusion (Grosshans et al., 2006) . Distinct subcellular organelles or membrane domains possess specific Rab proteins, such as Rab5 for early endosomes and Rab11 for recycling endosomes (Zerial and McBride, 2001) . Rab proteins undergo cycles that switch Rab activity on and off (Zerial and McBride, 2001; Grosshans et al., 2006) . Rab activity is tightly controlled by factors including guanine nucleotide exchange factor (GEF), GTPase-activating protein (GAP) and RabGDP displacement inhibitor (RabGDI) (Zerial and McBride, 2001; Grosshans et al., 2006) . Activation by a GEF occurs at membranes and converts a Rab from the GDP-bound (inactive) to GTP-bound (active) state (Zerial and McBride, 2001; Seabra and Wasmeier, 2004; Grosshans et al., 2006) . Once activated, the Rab recruits a host of effector proteins that participate in vesicle formation, vesicle delivery and vesicle fusion. After fulfilling functions, RabGTP is inactivated with the aid of a GAP and converts to RabGDP, which is released from membranes by RabGDI (Zerial and McBride, 2001; Grosshans et al., 2006; Jones et al., 2006) .
Rab11 has a critical role in controlling post-endocytic recycling of plasma membranes containing important receptors, channels and other membrane constituents (Ullrich et al., 1996; Ren et al., 1998; Zerial and McBride, 2001; Park et al., 2004; Emery et al., 2005; Grosshans et al., 2006; Jones et al., 2006) . In flies, proper function of Rab11 is essential for development of the nervous system (Alone et al., 2005; Khodosh et al., 2006; Bhuin and Roy, 2009 
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